Response of the circadian system to 6 degrees head-down tilt bed rest.
The influence of simulated microgravity and reduced zeitgebers on the circadian system was examined in eight subjects. The 12-d study included a 3-d period for baseline measurements, 7 d of 6 degrees head-down bed rest, and 2 d for recovery. The sleep-wake cycle was kept constant during the study. The state of the circadian system was assessed from continuous measurements of temperature and ECG, and collections of urine at 3-h intervals for the determination of hormone and electrolyte excretions. Results indicate that only minor changes occurred in rhythm acrophases, whereas daily means for several physiological functions and their circadian amplitudes were significantly altered during the bed-rest phase. These studies using head-down tilt confirm previous findings with horizontal bed rest and indicate that rhythm disturbances can occur without change in the sleep-wake cycle. To the degree that bed-rest studies simulate manned spaceflights, results indicate that variations in circadian cycles can occur even during short-term missions and must be taken into account when interpreting subsequently obtained physiological data.